A novel high-sensitivity assay to detect a small fraction of mutant IDH1 using droplet digital PCR.
Detection of mutations in the isocitrate dehydrogenase 1 (IDH1) gene is useful for accurate diagnosis of lower grade gliomas, as described in the 2016 World Health Organization classification of tumors of the central nervous system. Conventional analysis tools, including Sanger DNA sequencing and immunohistochemistry, might fail to detect a small fraction of mutant IDH1 owing to their limited sensitivity. Considering that lower grade gliomas are infiltrative in nature, a highly sensitive detection assay for IDH1 mutation is required for their accurate diagnosis. In this study, we successfully established a droplet digital PCR (ddPCR) system to detect a small fraction of IDH1 mutation. We could detect 0.05% of mutant IDH1 allele in 30 ng DNA. Using this assay, we could detect a small fraction of mutant IDH1 in a glioma case, identified as a wildtype tumor according to the conventional assays. Additionally, in a small amount of DNA derived from the cerebrospinal fluid, we could detect an IDH1 mutation. In conclusion, the ddPCR system is useful to identify a small fraction of IDH1 mutation in diffuse infiltrative gliomas. This might be useful for precision medicine of these gliomas in the near future and also for the non-invasive diagnosis of these gliomas.